Abstract: Deviations between observed and simulated discharge in the basins along the borders of the Czech Republic with Austria and Germany provide outputs which enable to follow changes in runoff. The three basins range in area from 100 to 200 km 2 and the experimental basin Liz with an area of 0.99 km 2 . The selected experimental catchments are situated in or close to the National Park of the Šumava Mts. This region is described also in TESAŘ et al. (2006). Results indicate that changes in runoff appear to be related to damages in forest cover caused by wind disasters and insects damages. Daily time series used for simulations are approximately 40 years long and 20 years in the experimental basin. Two different models of the rainfall -runoff process have been used for simulations and the outputs provide comparable results. The models are the conceptual model Sacramento (BURNASH, 1995) and the model BROOK'90 (FEDERER, 1993 ). The second model distinguishes the details concerning evapotranspiration, including transpiration, rain and snow interception and snow and soil evaporation. The indicated runoff changes seem to be rather complex. After deforestation the volume of runoff generally increases and peak flows of floods are higher, but low flow in rainless periods show complicated courses.
Introduction
Numerous discussions took place after the recent disastrous floods, which were particularly bad in the Vltava and Labe River basins in August 2002. In these discussions the influence of deforestation induced by acid rain in some parts of Central Europe was frequently mentioned. In the past in Great Britain, the role of deforestation has been viewed positively in terms of it providing more water for overall water supply (Calder et al., 1982) .
In some instances indicators like double mass curves also reveal the effects of deforestation on the water balance (Martin, 2000) . Rainfall-runoff simulations for similar purposes have been used in several other cases (Brandt et al., 1988; Luckey et al., 2000; Buchtele et al., 2002a,b) .
In this paper, an assessment of the impacts of deforestation and other land use changes on the water regime has been carried out using simulations of the rainfall-runoff process in several basins found in the headwater region of the Šumava Mts along the border with Germany and Austria. The situation of the experimental watersheds is depicted in Fig. 1 in relationship with the border of the Czech Republic, Landscape Protected Area and National Park of the Šumava Mts. The aim of these experiments has been to compare the results of rainfall-runoff simulations in the basins, where the changes of runoff regime appear in seemingly clean areas. Deforestation can also appear as a random phenomenon, for example, in woods as a result of wind disasters or in woods that have been inflicted by the bark beetle.
Methods and data
Time series with ∆t = 1 day, mostly 40 years long, have been used for our simulations. The time series include rainfall, air temperature and discharge from the Otava at Modrava, the Vltava at Lenora and from the Blanice at Husinec. Catchments have an area of P = 90-202 km 2 with altitudes mostly between 750-1300 m a.s.l. and with annual precipitation ranging between 800-1200 mm/year. The conceptual water balance model SAC-SMA -SACramento Soil Moisture Accounting (BURNASH, 1995) has been used as the tool for the simulation of the rainfall-runoff process. As the second tool the model BROOK'90 (FEDERER, 1993) has been used. The comparison of deviations between the measured and simulated runoffs represents a basis for the consideration of the apparent runoff changes as can be seen in Fig. 2 .
The usefulness of the application of rainfall-runoff model simulations lies in the reduction of the variance in the evaluated time series. It means that a random component represented by climatic variability is partly eliminated, 
Results
The course of the differences between observed discharge (Q obs ) and simulated discharge (Q sim ) is presented in Figs 3-4.
The courses of smoothed and accumulated differences indicate a water regime that is not in stationary state. The probable reasons for some non-stationarity of the rainfall-runoff process in the Šumava Mts excluding damage to the forest are a disturbance of runoff conditions in form of a large military area and the complete devastation of vegetation in a long strip of wire fence along the border with Germany and Austria during the Cold War. (Of course, unreliability of data concerning precipitation in the very sparsely populated border areas could also be a partial source of uncertainty.)
In Fig. 3 , trends of accumulated differences are compared which have been obtained by the application of two different models of the rainfall-runoff process, the SAC-SMA model and the BROOK'90 model. Both models provide comparable results.
Two peaks in the curves ∆Q = Q obs − Q sim can be seen. The main peak is caused probably by the effects of the extensive drainage of large agricultural fields during the period 1965-1970. The second increase of deviations in the 1990s may be due to the effect of damage to the forests caused mostly by the bark beetle. The time period of decrease between these two peaks may be attributed partly to the planting of grass on a considerable part of arable areas in the early 1990s -i.e. those fields which were converted to arable areas during the period 1960-1980. However, the effect of extensive damage in forest cover between the years 1982 and 1998 on runoff changes is difficult to quantify. Notwithstanding, Fig. 2 indicates that the floods in the Otava basin at Modrava seemed to increase over the time period. In this context the results for two experimental basins in the Beskydy Mts area are presented in Fig. 4 . The volumes of planned felling of woods over a long period are compared with smoothed deviations
Discussion
Change of flood flow regime As it has been mentioned above, the Otava River basin at Modrava with the high precipitation and about 80% forest cover provides several rain floods, with some events shown in Fig. 2 . The discharge seems to increase during the last 15 years, when 40% forests were heavy devastated. The used time step ∆t = 1 day is relatively long for the large variability of flood discharges in the catchment with P = 90 km 2 . Still, it seems there is an obvious trend in the increase of peak flood flows.
More complicated courses of spring flood waves tributed to faster snowmelt over the deforested area. Simulations seem to confirm the rise of winter and spring runoffs due to deforestation in part of the catchment area. The possible changes of the low flows during some summer and autumn months due to an assumed decrease of evapotranspiration should be illustrated in the simulations presented in Fig. 5 . The reason that the examples do not provide clear tendencies is that the contribution of individual components to total evapotranspiration is rather complicated. It has been discussed after earlier simulations for experimental basin Liz (Buchtele et al., 2002a) . This theme is analysed by Štekauerová et al. (2006) too.
